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EFFECTS OF A FELDENKRAIS-BASED MOBILITY PROGRAM
ON FUNCTION OF A HEALTHY, ELDERLY SAMPLE
ABSTRACT
T h e  p u rp o se  o f  this s tudy w as to  ex p lo re  w h e th e r  a  p ro g ram  o f  m obility  exerc ises ,  based  
on th e  Feldenkra is  M ethod , w ould  resu lt  in an  increase  in range o f  m o tion  an d  function , 
as m easu red  by the  Functional R each  (FR ),  m o d if ied  Functional R each  (m o d if ied  FR), 
an d  T im e d  "U p a n d  Go" tests. T w en ty -e igh t  h ea lth y  e lderly  vo lunteers  partic ipa ted  in  the 
study. T h e  expe rim en ta l  g roup  par tic ipa ted  in th e  p ro g ram  three  t im es a  w eek  fo r six  
weeks. M easu rem en ts  w ere  taken  b efo re  an d  a f te r  th e  six  w eek  program.
T he  T im e d  "U p an d  Go" test im proved  s ign if ican tly  (p< .05 )  in the expe rim en ta l  g roup  
w hen  ag e  w as acco u n ted  for. R ight an k le  d o rs if lex ion  a lso  increased  s ignificantly  
(p< .05).  T h e  FR  an d  m odified  FR m easu rem en ts  d id  not dem onstra te  a  s ign ificant 
change .  As m easu red  by the T im ed  "U p an d  G o"  test, a Feldenkrais  based  p rogram  m ay 
im prove  function in healthy elderly ind ividuals .  Fu rther  research, with hea lthy  and  
d isab led  subjects ,  is needed  to unders tand  the b en e f i ts  o f  the Feldenkrais  M ethod.
Barbara Brown, SPT 
Susan Finney, SPT 
Carolyn Sarantakis, SPT 
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EFFECTS OF A FELDENKRAIS-BASED MOBILITY PROGRAM
ON FUNCTION OF A HEALTHY, ELDERLY SAMPLE
ABSTRACT
T he p u rpose  o f  th is  s tudy w as  to  exp lo re  w h e th e r  a  p ro g ram  o f  m obility  exercises,  based  
on the  Feldenkra is  M ethod , w o u ld  result  in a n  increase  in range o f  m otion  an d  function, 
as m easu red  by th e  Functional R each  (FR), m o d if ied  Functional R each  (m od if ied  FR), 
and  T im e d  "U p a n d  Go" tests. T w en ty -e ig h t  hea lthy  e lder ly  vo lunteers partic ipa ted  in the 
study. T h e  expe rim en ta l  g roup  p ar tic ipa ted  in the p rog ram  three times a  w eek  for six  
weeks. M easu rem en ts  w ere  tak en  before  an d  af te r  th e  six w eek  program.
T he T im e d  "Up a n d  Go" test im proved  s ign ifican tly  (pK.05) in the experim ental  g roup  
w hen  age  was acco u n ted  for. R igh t an k le  do rs if lex ion  a lso  increased  significantly  
(p<.05). T h e  FR a n d  m o d if ied  FR  m easu rem en ts  d id  n o t  dem onstra te  a  s ignificant 
change. As m easu red  by the T im e d  "U p an d  Go" test, a  Feldenkrais  based program  may 
im prove function in healthy elderly  individuals. F u rther  research, with healthy and  
d isab led  subjects , is needed  to  unders tand  the  benefits  o f  the Feldenkrais  M ethod.
Barbara Brown, SPT 
Susan Finney, SPT 
Carolyn Sarantakis, SPT 
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C H A M  ER I 
IN T R O D U C T IO N
The U nited  States' population  is aging signillcantly . In the late I 800s, 3 ‘’o o lT he  
population  w as  age 65 or older: today's elderly popu la tion  is approx im ate ly  l 2 “ o. By the 
year 2000 the  elderly will com prise  an es tim ated  13%  o f t h e  total population , and  will 
increase to as m uch as 20"o by the year 2030 (S tatistical A bstract o f t h e  U.S.. 1004).
A long with this increase  in the elderly population , there  is an acco m p an y in g  
increase in health  care  costs. In 1002, 24.7" « o f  total health care  expend itu res  w ere for 
the elderly (Statis tical A bstract o f t h e  U.S., 1004). I his segm en t o f  society is qu ick ly  
becom ing  a m a jo r  co n su m er  o f  health care.
A ging  is c h a rac te r i /ed  by clianges, including sensory, neurologic, and 
m uscu loskele ta l  decline. These changes  may have an im pact on independence  in daily 
living, and can  lead to disability  and dep en d en ce  in the elderly. M odillca tion  or 
avo idance  o f  these d isab ling  factors will hopelu lly  not only increase the  functional 
independence  o f t h e  elderly, but also low er the overall cost o f  care. Physical therapists , 
along with m any o th er  health care professionals , are in a position to address these 
changes and  possibly avoid  ensuing disability. These professionals  must possess an 
understanding  o f  norm al physiological changes, and reali/.e the im pact they have on 
functional ability.
M uscu loskele ta l  changes  that o ccu r  as a natural p rocess o f  aging include: loss o f
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[lexibility, loss o f  s trength , poor posture, changes in gait, and  pain  (Lew is &  B ottom ley, 
1990). F lexibility changes  that o ccu r  include a decrease  in spinal, pelvic, shoulder, hip, 
and ank le  m obility. B iologic ag ing factors that dec rease  flexibility include co llagen  
changes, dietary  defic its ,  and  arthritic  effects  (Lewis &  B ottom ley , 1990). D ecreased  
physical ac tivity  a lso  con tribu tes  to  lower level o f  f unction (Rikli,  1986).
Lim ited  da ta  is ava ilab le  com paring  loss o f  m obility  in the elderly with function, 
and the  full effect o f  decreased  m obility on function is unknow n. 1 here are no known 
studies corre la ting  increased flexibility with an increase in f unction. M any studies 
investigating exe rc ise  am o n g  the elderly do  show  increased  range o f  motion, increased 
strength, and im proved  card iovascu lar  fitness, but im proved  quality  o f  life is not 
generally addressed  (Y erg, Seals, l lagberg, & Hollos/.y, 1985; Seals, 1 lagberg, I iurley. 
Lhsani, &  Molloszy, 1984; M orey et al., 1989; I lopkins, M urrah, l loeger ,  &  Rhodes, 
1990; Raah. Agre, M cA dam , & Smith, 1988).
Feldenkra is  M ethod  is a way o f  beco m in g  aw are  o f  o n e ’s ow n mind and body, 
especially  the way they work together to create  m ovem en t (Casey, 1991 ). i 'eideiikrais 
m ovem ent therap ies  are being taught to many populations, including  the elderly, but 
m inim al data is ava ilab le  to reflect the functional changes  that m ay take place as a result 
o f th e  therapy. 1 he purpose o f  this study was to exp lo re  w he ther  a six week program  o f  
spinal, pelvic, shoulder,  hip, and  ankle m obility exercises,  based  on the Feldenkrais 
M ethod, w ould  result in a significant increase in function as m easu red  by the Functional 
Reach, m odified  Functional Reach, and f im ed  "U p and  Go" tests.
C H A P T E R  2 
L IT E R A T U R E  R E V IE W
A ge R elated  Body System C hanges
M any physiological system s show a dec line  in functional capacity  with aging 
(Sm ith , 1981 ). T h ese  include th e  m usculoskele ta l ,  pu lm onary , cardiovascular , 
in tegum entary , and  nervous system s (H arper  &  l.yies, 1988; Payton & Poland, 1983),
T he  fo llow ing  is a rev iew  o f  these  changes.
A loss o f  both m uscle  m ass  and  skeletal m ass  are assoc ia ted  with aging. T h e  loss 
o f  skeletal m ass  beg ins  du ring  the  fourth to fifth decades  o f  life and  occurs at varying 
rates liiroughoul the skele ton  (Burrage, 1991 ). A ccord ing  to W ilm ore , bone  mass 
increases c ircum feren tia lly  until about the age o f  30 (W ilm ore ,  1991 ). T here  is then a 
transient p la teau  a f te r  w hich  bone m ass dec lines  w ith age (R iggs & M elton, 1986).
M uscle  s trength decreases  from 30-50%  betw een  the ages o f  20 and  60 years 
(D eM arch en a  &  Brooke, 1983). A dec rease  in the s i /e  o f t h e  individual m uscles occurs 
with aging, particularly  beyond 60  years o f  age (W ilm ore ,  1991 ). An assum ption  is m ade  
that this dec rease  in m uscle  m ass is accom pan ied  by a dec rease  in general strength 
(W ilm ore , 1991). Structural changes that  occu r  include: loss o f  both n u m ber and size o f  
m uscle  fibers, a trophy  with fibrous tissue rep lacing  m uscle,  and  increased atrophy o f  
low er ex trem ity  proxim al m uscles  with neuropath ic  changes  o f  the distal leg ( I larper &
Lyles, 1988; Payton &  Poland , 1983).
C hanges  that o ccu r  in the pu lm onary  system include: loss o fe la s t ic  recoil o f th e  
lungs, reduced vital capacity , decreased  chest wall co m p lian ce ,  reduction in ma.ximal 
voluntary ventila tion , and  decreased  gas exchange  (I larper &  Lyles, 1988; Payton & 
Poland, 1983). A norm al result o f  increased m echanical  res is tance to  breath ing is a 
d im in ished  m ax im u m  lung capacity  (B locker, 1992). This can  be d im inished  up to 50” o 
from age 30 to age  70 years (B locker,  1992).
With aging, there are m ultip le  changes that o ccu r  in the ca rd iovascu lar  system. 
T hese include: increased  blood  pressure, decreased  s troke vo lum e, decreased  cardiac 
reserve, and  dec reased  perspiration  capability , leading to a dec line  in compensatory 
response to physical and  em otional stress (I larper &  Lyles, 1988; Payton &  Poland,
1983). As a result o f  changes in the ca rd iovascu lar  system, the resting heart at age 70 
pum ps 30"(, less b lood  than  is expected  o f  a  heart at rest a t age  30 (Blocker. 1992).
Integum entary  changes  that occur  include: dec reased  subcu taneous  ad ipose  tissue, 
decreased elasticity  o f  connec tive  tissue, and  loss o f  sw eat and  sebaceous glands ( I larper 
&  Lyles. 1988; Payton &  Poland. 1983). I here is also a decrease  in the  skin's im m une 
response, which causes it to b eco m e m ore susceptib le  to  infection (B locker. 1992).
Nervous system changes  that occur  include decreases  in weight o f th e  brain, 
cerebral blood How, nerve conduc tion  velocity, rate and  m agn itude  o f t h e  re Ilex 
response, alpha w aves per second, sensory activity, perceptual m otor response, 
m yoneural transm ission , and  speed o f  m uscle  contraction. N ervous system changes that 
increase are postural sway and  arousal threshold  (H arper & iy le s .  1988; Payton &
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Poland, 1983). As a  result o f t h e  above  changes, intellectual perfo rm ance  is dec reased  
(B locker,  1992). T h is  is m anifested  by the inability  to perform  co m p lex  learning, recent 
m em ory  loss, and  behavioral changes (B locker ,  1992). T h e  norm al physiological 
changes asso c ia ted  with aging are  im portan t to understand  w hen  designing  any type o f  
exercise  p rogram  for the elderly.
C hanges  in I'iexibility
I'iexibility, as  d e l ln ed  by A nderson  & F3urke, is "the range o f  m otion  ava ilab le  in 
a joint o r a g ro u p  o f  jo in ts  that is in lluenced  by m uscles ,  tendons, l igam ents, and  bones" 
(A nderson  &  Burke, 1991 ). Flexibility is affec ted  in ternally  by b iologic ag ing  and  
d isease (L ew is  &  B ottom ley, 1990). in addit ion , functional changes  in lifestyle can also 
in lluencc l lexibility  (Lew is & Bottom ley, 1990). B iologic ag ing  factors include co llagen  
changes, d ie ta ry  de He its, and arthritic  effects.
C o llagen  is de l lned  as "a fibrous inso luble protein found in the connec tive  tissue, 
including skin, bone, l igam ents, and  cartilage" (T hom as ,  1985). With aging, these libers 
becom e irregular in shape  due to cross-linking. I'his c loser  m esh ing  and  non-linear 
a lignm ent results in decreased  m obility  in the body's tissues (B ick, 1971 ). V itam in  C 
deilciency , w h ich  is possible  with a co m p ro m ised  diet, can  result in dec reased  collagen  
formation (R ober tson ,  1975), D ecreased  co llagen  formation can interfere w ith normal 
tissue integrity  and  therefore affect m uscle  function ing  and collagen  elasticity  (Lew is &  
Bottomley, 1990).
A rthritis  can  frequently  cause  llexibility  lim ita tions  in the elderly. Acute 
synovitis, m uscle  spasm , pain, osteophyte presence , an d  m uscle  w eakness  all contribu te  
to lim itations in m o tio n  (L ew is  &  Bottom ley, 1990). H ypokinesis ,  o r  decreased  activity, 
a lso  contribu tes  to  dec reased  llexibility. Increased s itting  in th e  elderly can cause m uscle  
shortening an d  t igh tness  o f t h e  body's t lexor m uscles  (Lew is  &  B ottom ley, 1990).
Llexibility ch an g es  that occur  with age include a dec rease  in spinal, pelvic, 
shoulder, hip, and  an k le  mobility . I he loss o f  flexibility can co m p o u n d  m obility  
p roblem s in the e lder ly  (Lew is &  Bottom ley, 1990).
Past s tud ies  support  a significant d ecrease  in spinal range o f  m otion with 
advancing  age  (B ier ing -S orensen ,  1984; Tan/., 1953; Moll &  W right 1971; I roup. Hood, 
and C h ap m an ,  1968), with spinal ex tension  having the greatest decrease  (L inkauf, 
G ohdes, Jensen , &  Jew ell,  1987). Specillcally , both cervical and lum tiar spinal mobility 
are d o cu m en ted  as  d ec rea s in g  with age (K uhlm an , 1993; Penning, 1968; Schoen ing  & 
Hannan, 1964; Moll &  W right, 1976; Fitzgerald, W ynvecn , Pheau lt ,  & Rothschild ,
1983 ). A daptive  sh o rten in g  o f  soft tissue, reduced  peria rt icu lar  tissue length and 
elasticity, and  loss o f  m obility ,  all contribu te  to dec reased  spinal range o f  m otion 
(M cK enzie , 1979, 1981).
[Restricted spinal m o v em en t  has been assoc ia ted  with low back  pain (Lankhorst, 
Sladt, & Korst, 1985; B iering-Sorensen, 1984). Back pain  m ay be a com pla in t  o f  the 
elderly, and can  l im it  function. Q ualitative and quan tita t ive  collagen  changes in the 
annul us and  d ec rea sed  w ate r  con ten t o f t h e  nucleus pu I posa result in decreased  disk size 
and decreased  llex ib il i ty  in the spine (Lewis &  (3ottomley, 1990). N um erous  studies
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have co n c lu d ed  that  lum bar ex tension  exercises, w hen  done  by the elderly, may increase 
spinal range o f  m otion  and  reduce the potential for low back  pain (Sm ith  &  Mell, 1987; 
D im aggio  &  M ooney, 1987; D avies, Gibson, &  fes te r ,  1979; W hite  &  Panjabi, 1978).
A ccura te  d a ta  dem onstra t ing  the norm al llexibility  o f t h e  hum an  spine at different 
ages is im portant. Physical therapists  m ust be ab le  to d is tingu ish  be tw een  age related 
d ecreases  in spinal m obility  and  pathological limitations. C o m p arin g  the clinical 
m easu rem en t o f  spinal m obility  to an existing es tab lished  range  o f  values rather than ju s t  
to an average o f  values  a llow s a m ore  accura te  spinal a sse ssm en t (H in k au f  et al.. 1987). 
This range o f  values will increase know ledge o f  norm al l lexibility  o f t h e  spine.
D ecreased  spinal flexibility begins during  the fourth d ecad e  o f  life (l.ind.
S ihlbom , N ordw all ,  &  M alchau , 1989). M cK enzie  states, "from my ow n  observations it 
appears that few adults  reach thirty years o f  age  and m ain ta in  norm al extension 
m ovem ents"  (M cK enzie ,  1981 ). An investigation by Batti'e. Bigos, Sheehy, and Wort ley 
( 1987) de term ined  that spinal range o f  m otion covers a  w ide  spec trum  o f  values and is 
affected  by m any individual factors. They found age, sex, height, obesity , and the ratio 
o f  s tanding  height to sitting heigh t all figured s ign illcan tly  in d e te rm in ing  spinal 
llexibility (Batti 'e  et al.. 1987). S tudies look at tw o differen t areas o f  spinal mobility: 
cervical sp ine and  tho raco lu m b ar  spine.
Studies o f  cervical spine llexibility have consis ten tly  show n that as age increases, 
cervical sp ine  flexibility  decreases (I 'erlic. 1962; O 'Driscoll &  T om en so n .  1982; l layashi. 
O kada, l lam ad a ,  T ada ,  &  Ueno, 1987; f in d  et a f ,  1989). Orig inally , young  adult 
cervical range o f  m otion  values w ere established, but no rm ative  values for the elderly
w ere not inc luded  (H o ppenfe ld ,  1976; Kapandji,  1970; Buck, D am eron , D ow , &  
S kow lund, 1959; A lund  &  Larsson, 1990). Later, K uhlm an  ( 1993) designed  a  study to 
d e ten n in e  n o rm ative  cerv ical  range o f  m otion values in the e lderly  and  co m p ared  these 
to s tandard  young  adu lt  cervical range o f  m otion values. He a lso  assessed the  differences 
in range o f  m o tion  b e tw een  m en  and w om en. K u h lm an ’s investigation  show ed  the 
elderly  group  had  s ign ifican tly  less range o f  m otion than the younger  group  for all six 
m otions assessed  (K uh lm an , 1993). T h e  elderly g roup  dem onstra ted  12% less flexion, 
32 %  less ex tension , 2 2 %  less lateral flexion, and  25 %  less ro tation  than the young adult 
group. Overall,  the elderly  group dem onstra ted  a larger loss o f  extension  co m p ared  to  a 
sm alle r  loss o f  flexion.
T here  a re  no ted  inconsis tencies  in studies involving the  re la tionship  betw een  age 
and  range o f  m otion  in the thoracic  and lum bar spine. T he  s tud ies o f  A llbrook  ( 1957), 
Batti'e et al. ( 1987), E in k a u f  et al. ( 1987), f'itzgerald e t al. ( 1983), M acrae  and  Wright 
( 1969), and  Loebl ( 1967), show ed a decrease in thorac ic  an d  lum bar range o f  motion 
with advancing  age, though trends differed  som ew hat.  E in k a u f  et al. found the greatest 
d iffe rences  in all four m o vem en ts  (anterior flexion, right lateral flexion, left lateral 
flexion, and ex tens ion )  occu rred  only betw een  the tw o  youngest  and  two o ldest age 
groups, with the m idd le  group  show ing no significant d iffe rences  (E in k a u f  et al., 1987). 
Fitzgerald et ai. found a d iffe ren t trend. They found that spinal range o f  m otion  differed 
significantly  be tw een  all o f t h e  age groups and that the am oun t o f  range decreased  in 20- 
year intervals (F itzgerald  et al., 1987). These conflic ting  results m ay have resulted from 
the use o f  d iffe ren t sam ples. Fitzgerald et al. predom inantly  used m ale  patients from a
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V eteran’s A dm in is tra t ion  hospital,  w hereas, the E in k a u f  et ai. subjects  w ere  healthy 
women.
Moll and W right 's  1971 study show ed an  initial increase  in both thoracic  and 
lum bar range o f  m o tion  betw een  the ages o f  15-34, w hich  w as  then fo llow ed by a 
progressive decline. In his 1953 study o f t h e  lum bar spine, f a n z  dem onstra ted  a 
s ignificant decrease  o f  m otion  be tw een  the ages o f  13-35 years, but no significant 
changes  after the age  o f  35. In their 1959 study o f  cadaver ic  lum bar spine and pelvis 
spec im ens. Evans an d  Lissner ( 1959) found no re la tionship  betw een  age and vertebral 
motion. These studies show  the variability that still exists  regarding age, spinal m obility  
changes, and  range o f  m otion values.
Studies o f  pelvic  m obility , as it re lates to function, are virtually nonexistent. O f  
the studies that do exist, most assess pelvic m obility  in relation to low  back pain and  
relative to lum bar an d  hip mobility. A study by M ayer, T abor,  Bovasso, and  Gatchel 
( 1994) found that patients  w ho suffer from chronic  low back  pain a lm ost invariably have 
som e d is turbance o f  pelvic mobility. At com ple tion  o f  a com prehensive  functional 
restoration trea tm ent program , pelvic m otion re turned to  near norm al levels (M ayer et al., 
1994). A no ther  s tudy found that increased lu m b ar and  hip m obility  was more im portant 
than increased trunk strength for progression o f  low back pain patients  (Mel I in, I lurri,
I larkapaa, &  Jarv ikoski,  1989). I iowever, in w om en , increased trunk extension strength 
corre la ted  significantly  with subjective progress (M ellin  et al., 1989). A nother study 
dem onstra ted  significant low back pain resolution  corre la ted  with increased spinal lateral 
flexion and  rotation, a long with o ther factors (M ellin ,  1986).
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N u m ero u s  s tud ies  have  been  done  involving sh o u ld e r  flexibility. In 1979, Boone 
and  A zen  found a  sign ifican t loss o f  shou lder  flexibility w ith  a g e  for shou lder flexion, but 
no s ign if ican t loss o f  shou lder  abduction. A n age  re la ted  loss o f  sh ou lder  flexibility was 
reported  by G e rm ain  and  Blair (1983). T hey  show ed  a  nega tive  corre la tion  be tw een  age 
and sh o u ld e r  f lex ion  (G erm ain  &  Blair, 1983). In 1989, Bassey, E brah im , Dallosso, and 
M organ  found a  s ignifican tly  low er value for shou lder  ab d u c tio n  in w o m en  than men.
I Iowever, for both sexes, values  w ere  an  average o f  30  degrees  lo w er  than those found in 
younger  adults  (B assey  et al., 1989).
M u n n s  (1 9 8 1 )  w orked  w ith  adults  aged  65 to 88 years  in a tw e lve  w eek  exercise  
and  d an c e  p rog ram  that put each  body jo in t  th rough a full range  o f  m otion. Results 
show ed  the  ex p e r im en ta l  g roup exh ib ited  a  s ign ifican t increase  o v e r  the control group in 
range o f  m o tion  at six pre-se lec ted  body sites, w hich  inc luded  the  neck , hip, shoulder, 
wrist, knee , an d  an k le  (M unns ,  1981 ). Results o f  a study by R aab , Agre, M cA dam  and 
Sm ith  ( 1988) im p lied  that exerc ise  m ay partially  reverse age re la ted  losses in llexibility 
at the shoulder. T h e i r  study involved the use o f  w eights  versus  no weights, and they 
co n c lu d ed  " i f  flexibility  is the prim ary  goal o f  an exerc ise  p rog ram  for an o lder 
population , it m ay be adv isab le  to  concen tra te  on flexibility e x c c i s e s  w ithout weights, 
espec ia lly  for the shoulder"  (R aab  et al., 1988). A study by C u n n in g h am , Paterson, 
l l im ann, and  R ech n itze r  ( 1993) show ed  that independen t ind iv idua ls  show ed  a 
s ignifican tly  g rea te r  flexibility in shou lder abduc tion  an d  ad d u c tio n  co m p ared  to 
d ependen t  individuals.
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Studies  have sh o w n  decreased  h ip  range o f  m otion in the elderly (A hlback  & 
Lindahl, 1964; Boone, W alker,  &  Perry, 1981 ). Hip d ex ion  and  m edial rotation  w ere 
decreased  s ign ificantly  (A h lback  &  Lindahl, 1964; B oone et al., 1981). W hen  h ip  fiexion 
con trac tu res  w ere  present,  they averaged  2-1 1 degrees  (A hlback  & Lindahl, 1964; B oone 
et al., 1981 ), A study by W alker,  Sue, M iles-Elkousy, Ford, and  Trevelyan  ( 1984) 
concurred  w ith  these findings. A study by C unn ingham  et al. ( 1993) show ed  a 
significantly  g rea ter  range  o f  m otion  in h ip  fiexion and  ex tension  for independent m en 
and  w o m en  than for d ep en d en t  m en and wom en. A study by G ehlsen  and  W haley ( 1990) 
found that fiexibility o f t h e  hip and  ank le  jo in ts  m ay be rela ted  to falls in th e  elderly 
w hen ex trem e Jo in t excurs ion  situations are required. These  results support Shephard 's 
observation  that d ec reased  jo in t  fiexibility is acco m p an ied  by dec lines  in stability and 
mobility , an d  by an increase  in de lb rm ity  (Shephard , 1984).
As a person ages, changes  that co m prom ise  mobility  m ay occur  in the ank les  and  
feet (O stc rm an  &  Stuck, 1990). W ith degenera tive  jo in t  d isease, range o f  m otion can  be 
reduced  at the  involved jo in ts .  R heum ato id  arthritis  p roduces  degenera tive  changes in 
cartilage leading to defo rm ity  and  lim ited  m obility  (King, 1980). Deform ities  are often 
acco m p an ied  by con trac tu re  and  rigidity (1 lei land, 1982). O ccurrence  o f  bunions can be 
extrem ely  painful, leading to decreased  m obility  and unstable  gait (O ste rm an  &  Stuck. 
1990). N eg lec t o r  inadequa te  foot care can lead to structural deform ity  w ith  eventual 
im m obility  ( l lav i lan d  &  G arlinghouse , 1983). R educed  ank le  m obility  im pairs  the 
effic iency o f t h e  venous  m uscle  pum p, w hich is postu lated  to increase the incidence o f  
venous leg ulcers (G aylarde , Dodd, &  Sarkany, 1990).
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D ecreased  an k le  and  loot m obility  can reduce independence  and lessen quality  ol 
life by causing  physical d iscom fort,  social isolation, an d  som etim es by exacerba ting  
p reexis ting  ch ro n ic  cond itions  (l laviland &  G arlinghouse , 1985). N um erous  studies 
reco m m en d  ex e rc ise  to im prove ex is ting  levels o f  flexibility and  prevent future p rob lem s 
(S tam ford , Fallice, &  H am bacher ,  1974; Frekany &  Leslie, 1975; I lei land, 1982; 
l laviland & G arlinghouse , 1985; O stcrm an  &  Stuck, 1990; M unns, 1981: R aab  et al.. 
1988). T ypes  o f  exerc ise  include: w alk ing  (the best choice),  ankle  and toe exercises,  and  
basically  to be as  ac tive  as possible (King, 1980). Perhaps the greatest advan tage  o f  
increased range o f  m otion  in the elderly  lies in the a t ta inm en t  o f  an increased level o f  
.self-sufficiency in the perfo rm ance  o f  norm al every day tasks (F rekany &  Leslie, 1975).
Age R elated  C hanges  in Balance
An age re la ted  dec line  occurs in the ability to m aintain  balance  (Hill.
V andervoort,  & Kram er, 1990). O ne  aspect o f  balance, postural control, can be de l lned  
as the ability to m ain ta in  the body's cen te r  o f  m ass o v er  its base o f  support ( I lorak. 1987; 
Lee. 1989; M cC o llu m  &  Leen. 1989). 1 he ability to m aintain  postural control is 
essential for the perfo rm ance  o f  daily activities. D ecreased  strength and  range o f  m otion 
in the elderly m ay lead to im paired  postural control (A lexander,  1994). Im paired 
postural control can  lead to fails (A lexander ,  1994; Patia, Frank. & Winter, 1992).
By 80 years  o f  age, one  third o f t h e  elderly will have experienced  an injurious fall 
(Isaacs, 1978). In 1987. the death rate from falls and fall-related injuries for persons
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aged 65-84  w as  18 per 100,000, an d  for those 85 years and  o lder,  131.2 per 100,000 (U.S. 
D epartm en t o f  Health  an d  H um an  Service, 1992).
In co m m unity -dw ell ing  elderly, 6%  o f  falls result in fractures and  12% result in 
soft tissue injuries (Tinetti ,  Speechley, &  Ginter, 1988). T h e  n u m b er  o f  elderly  peop le  
w ho suffer fractures is high and  th is  p laces  a  great  d em an d  on  the health  ca re  system 
(Chris t iansen  &  ,luhl, 1987). Even falls w hich  do  not result in injury often  have ser ious 
social and  psychological consequences  for the elderly  (C hris t iansen  &  Juh l,  1987).
These  include loss o f  confidence, reduced  mobility, and loss o f  independence  
( V andervoort,  Hill, Sandrin , &  Vyse, 1990; C hris t iansen  &  Juhl, 1987).
P o o r  health  status, especially  chronic  illness, im paired  m obility , postural 
instability, and  a history o f  prior falls have all been  assoc ia ted  with the risk o f  falling 
(Chris t iansen  &  Juhl,  1987). Falls by the elderly can lead to perm anen t disability, loss o f  
independence, and  a decrease  in quality  o f  life.
Functional Reach
T h e  Functional R each (FR) test w as c rea ted  in 1990 by D uncan, W einer, 
Chandler,  an d  S tudenski in response  to a need for an assessm ent m ethod  to desc ribe  and  
co m prehend  ba lance  im pairm ents  in o lder  persons. Som e existing ba lance  m easures, 
like (he one-foo ted  standing  and tandem  w a lk ing  tests, possess lim itations b ecause  they 
arc even dil'flcult for healthy e lderly  individuals to  p erfonn  (D uncan , W einer,  C hand ler ,  
&  Studenski, 1990). G enerally  the dynam ic ba lance  assessm en ts  like the W ol(son 's
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postural stress test, cen te r  o f  pressure excursion , an d  the p latform  perturbation  test are 
m ore w idely accep ted  m ethods  to  assess an  individual's  ability  to m ain ta in  equ ilib r ium  
during  self-m otivated  o r  ex ternal perturbation. H ow ever, "these tests assess postural 
responses  to ar tific ia lly  crea ted  ex ternal stimuli ra the r  than voluntary  m o vem en t 
perfo rm ed  du ring  routine activities" (D uncan  et a f ,  1990). T herefore ,  D uncan  et al.
( 1990) created  the FR test, a dynam ic  ba lance  m easu re  that uses a con tinuous  scoring  
system. T h e  FR test is s im ple  to per fo n n  and  is access ib le  in the clinic.
Functional reach is def ined  as the m ax im u m  d is tance  a subject can  reach forward, 
past an n 's  length, w hile  still m ain ta in ing  a stable base  o f  support in standing  (D u n can  et 
a f ,  1990). FR w as found to have crite rion  validity an d  clinical reliability  in a healthy 
e lderly  population  (D uncan  et a f ,  1990). In addition , it dem ons tra ted  co ncurren t  validity 
in its ability to d iscrim inate  levels o f  physical frailty and  also dem ons tra ted  sensitivity  to 
change  over t im e (W einer,  D uncan , C hand ler,  &  S tudenski,  1992; W einer,  Bongiorni, 
S tudenski,  D uncan , & K ochersberger,  1993). FR w as also found to be age sensitive, 
a l though only m odestly  (Pearson  r- -0 .45) (D uncan  e t a f ,  1990). I ’he FR test has been 
presented  as a "new  dynam ic m easu re  o f  postural control that is inexpensive , precise, 
stable, age-sensitive, and clinically  assessable" (lOuncan et a f ,  1990)
M odified  Functional Reach
fh e  m odif ied  Functional Reach test (m od if ied  FR), crea ted  by l ynch in 1995, is a 
sitting version o f t h e  FR test. Lynch ( 1995) conduc ted  a study to establish re liability  and
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valid ity  o f  the  m od if ied  FR test for a  population  that canno t  stand. T h e  study found the 
test to b e  a  valid  and  re liable way to m easure  s itting  ba lance  in m en  w ith  spinal cord 
injury (Lynch , 1995). T h e  set up  an d  per fo rm an ce  o f  the m odif ied  FR test is s im ilar  to 
tha t  o f  the  FR test desc r ibed  by D uncan  et al. (1990),  excep t that each  subject is seated. 
T he  m o d if ied  FR w as  used in this s tudy as a  functional assessm ent b ecau se  all the 
Feldenkra is  based  exerc ises  w ere done  in a  sea ted  position.
T im ed  "Up and  Go" Test
T h e  T im ed  "Up an d  Go" test is a m obili ty  test crea ted  by Podsiad io  and 
R ichardson  (1991) as a  m odif ied  t im ed  version o f  the "Get Up and Go" test (M ath ias  &  
Isaacs, 1986), T h e  "Get Up and  Go" test quan tif ies  m ost o f  the  basic m obili ty  m aneuvers  
and is also  qu ick  an d  practical, but the scoring  system  can lack ob jectiv ity  (Podsiad io  & 
R ichardson , 1991 ). T h e  partic ipants  o f  the  "Get Up and  Go" test w ere  rated on their 
pe r fo rm an ce  and  ass igned  a n u m b er from one  to five, w hich  represen ted  the observers 
perception  o f  the patient's risk o f  falling (P odsiad io  &  R ichardson, 1991 ). T he 
in term edia te  num bers ,  tw o to four, w ere  less c lea r  than the first and  last nu m b ers  and 
varia tion  in scores from different observers  could  occur (P odsiad io  &  R ichardson, 1991 ), 
I hereforc , a m odified  t im ed  version w as deve loped  as a test o f  basic m obili ty  skills. 
D uring the test the sub ject is t im ed, in seconds, the length o f  t im e required to s tand  up 
from a s tandard  arm  cha ir  (app rox im a te  seat height o f  46  cm ),  w a lk  a d is tance o f  3 
m eters ,  turn, w alk back  to the chair, and  sit d ow n  again (Podsiad io  &  R ichardson. 1991 ).
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T he r im e d  "U p and  Go" test p roved  to b e  a  reliable tool tor assessing  physical 
mobility  in the trail e lderly  (Podsiad io  &  R ichardson , 1991 ). In the c lin ic  it requires 
little equ ipm ent,  is inexpensive , an d  can be p e r lb rm ed  quickly  (P odsiad io  &  R ichardson, 
1991 ). It also  was show n  to  have con ten t validity  in that it eva lua ted  a sequence  o f  
m ovem en ts  that are  p e r fo rm ed  in everyday  life (Podsiad io  &  R ichardson, 1991 ). T he  test 
has also b een  show n to have  concurren t  validity  as it correlated  well w ith m o re  extensive 
m easures  o f  gait speed, ba lance, and  functional ability  (Podsiad io  &  R ichardson, 1991 ).
T h e  D artm outh  C O O P  M easures  o f  Functional Status
The D artm ou th  C O O P  M easu res  o f  Functional S tatus is a conc ise  m ethod  For 
m easuring  perceived  function and  health , w hich m ay be useful in studies that eannot 
afford ex tens ive  d a ta  co llec tion  (B eaufa it  et a f ,  1992). The system consists  o f  nine 
charts  w hich m easure  the following: physical functioning, social functioning, role 
functioning, em otional status, overall health, pain , change  in health, social support, and 
quality o f  life (B eaufait et a f ,  1992).
T he C O O P  charts  can he adm in is te red  v ia  tw o  methods: provider-adm inis te red  or 
self-adm inistered. I f  the charts are  prov ider adm in is te red  they take abou t 15 m inutes  to 
com plete  and  if  they are se lf-adm in is tered  they take  less than 5 m inutes  to com ple te  
(B eaufait et a f ,  1992). A high score indicates a poor level o f  health (B eau  lait et a f ,  
1992).
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1 he C O O P  charts sh o w  a strong tes t-re tes t re liability under the sam e m ethod  o f  
adm inis tra tion  in d ifferent settings (B eaufa it  et a!., 1992). Interrater reliability was found 
to be  good overall (B eaufa it  et al., 1992). T h e  ave rage  convergen t validity  betw een  
different m easures  o f  the  sam e concep t was .60 in a  study w hich  involved 592 patients 
(Beaufait et al., 1992). T h is  result ind icated good  d isc r im ina te  validity  (B eaufait  e t al.,
1992). A nother  study by N elson ,  Landgraph, Hays, W asson , and  Kirk ( 1990) show ed  the 
C O O P  charts  were practical, reliable, valid, and  useful for quickly  m easuring  patient 
function.
Feldenkrais  M ethod
Feldenkrais  M ethod  is a way o f  beco m in g  aw are  o f  one's ow n m ind  and body, 
especially  the way they w ork  together to  crea te  m o v em en t  (Casey, 1991 ). fh e  goal o f  
the Feldenkrais  M ethod  is to ach ieve  poise, grace, and  ef llc icn t m ovem en t (Casey, 1991 ). 
■fhe Feldenkrais  M ethod  has tw o approaches: A w areness  T hrough  M ovem ent (A 'fM ) 
and Functional Integration (FI). Both involve in tegration  o f  mind and body, w hich  may 
en h an ce  education  and self- inquiry  (Feri,  1993). Both approaches  yield  the sam e result, 
which is for the partic ipant to experience  a  k een er  sense  o f  his body which  allows him to 
be relieved o f  pain, to enjoy g reater  flexibility and  to m ove m ore  freely in different ways 
(Reichley , 1994). McIntyre, a physical therap ist and  Feldenkrais  practi tioner cited by 
Reichley  ( 1994), states that Feldenkrais takes  a great deal o f  tra in ing  to do  well. She 
feels that it works because  o f  the way the p rac t i tioner  pays attention to the person he or
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she is w ork ing  with. S o m e  s ta ted  benefits  o f  the Feldenkrais  M ethod  include; m ore  
restful sleep, im proved  m o o d  and  m ental a lertness, increased flexibility, and fewer 
headaches an d  backaches  (W illiam s, 1991).
A T M  is co m p o sed  o f  s truc tu red  sequences  o f  m ovem en t (Casey, 1991). It 
consists  o f  verbally  d irec ted  m o v em en t  sequences  presented  to groups. T h e  goal o f  A T M  
is to increase aw areness  o f  one 's  ow n body  (Casey, 1991 ). W ildm an  ( 1995), a  certified  
Feldenkrais practitioner, s ta tes  that  the  purpose o f  the A T M  lessons is to  en ab le  a  person  
to experience  how  the w h o le  body coopera tes  in motion. 1 le believes that peop le  learn 
new  patterns o f  aw areness  and  en h an ce  the ir  neu rom uscu la r  self- im age, w hich  a llow s 
m o re  effic ien t an d  co m fo r tab le  m ovem ent.
FI involves a teach er  an d  an  individual s tuden t (Casey, 1991 ). It is m ore  
individualized than A T M , an d  can be used by people  with health  problem s w hich  prevent 
them  from partic ipa ting  in A T M  classes. In FI, the  teacher  uses his o r he r  hands  to guide  
the s tudent th rough m o v em en ts  (Casey, 1991 ). T h e  goal o f  FI is to increase aw areness  
through non-verbal co m m u n ica t io n ,  an d  to c reate  n ew  pathways in the nervous system 
(Casey, 1991 ), G entle  m o v em en ts  are used and  there  is no a ttem pt to  use force to ex tend  
the range o f  m otion  beyond  the  person 's curren t capabilit ies  (Casey, 1991 ).
T he Feldenkrais M eth o d  was d eve loped  by M oshe Feldenkrais ( 1904-1984) 
(Casey, 1991; Leri, 1993). F eldenkra is  expe rienced  a  knee injury in the 1940's and 
following surgery was given only a 50 percent ch an ce  o f  full recover}' (Casey, 1991; I .eri,
1993). C om b in in g  the p rinc ip les  o f  eng ineering  and  cybernetics w ith his know ledge  o f  
body m echanics ,  he focused on im prov ing  his ow n knee (Casey, 1991 ). Feldenkrais
19
thought that  peop le  did  no t use all o F th e  m ind 's  an d  body's capabilities ,  an d  thus Fell Far 
short  oF their  potential (C asey , 1991). H e though t  th a t  specif ic  exercises  co u ld  deve lop  
these  unused  resources, w hich  w ou ld  o pen  n ew  pathw ays For the flow oF sensory  and 
m oto r  signals be tw een  the  body an d  the  bra in  (C asey , 1991 ).
A study co n c lu d ed  that a Feldenkra is  A T M  seq u en ce  For neck flexion resulted  in 
im p ro v em en ts  in the excursion  o F n e c k  flexion an d  percep tion  o F d ec reased  eFFort 
required  to perForm the m o v em en t  (R u th  &  K egerre is ,  1992). T h e  subjects  o F th e  study 
w ere  betw een  the ages oF 11 an d  36 an d  den ied  any  history oFcerv ical  pathology  ( Ruth & 
Kegerreis, 1992).
A s tudy published  in 1977 co n c lu d ed  that  aFter par tic ipa ting  in Feldenkra is  
c lasses  that em phas ized  slow  therapeu tic  m ovem en t,  th ree  t im es a w eek For six w eeks, 
the g roup  re sp o n d ed  in a  positive w ay to  the p rogram  (G utm an , Herbert,  &  Brown,
1977). T h e  researchers  s tated  that  the  pa r tic ipan ts  verba lized  som e perce ived  benefits  
w hich  included, " im proved  k nees-rem oved  stiFFness", "now have so m e  Feeling in my 
fingers", "the program  im proved  general health", and  "the program  gave a sense  oF w e ll­
being." Fhe study's m easu rem en ts  inc luded  height, weight, b lood  pressure, heart rate, 
balance, flexibility, m orale ,  perceived health , a n d  activ ities  o F daily  living perFormancc, 
but th e  results were not statis tically  significant. R otational flexibility w as the only  type 
oF flexibility m easu red  (G u tm an  et al., 1977). A literature rev iew  revealed  no  other 
s tud ies oF the  Feldenkrais  A I  M sequences.
T he  neu ro m u scu la r  exerc ise  p rogram  entitled  R elaxerc ise  is based  on l-eldenkrais' 
A w areness  T hrough  M ovem en t (A T M ) sequences  (Z em ach-B crs in ,  Z em ach-B ers in ,  &
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Reese, 1990). T he  au tho rs  s ta te  it is "a step-by-step  p rogram  w hich  utilizes the 
ex traord inary  natural ab il i ties  o f  you r  b ra in  to im prove  the  health  o f  y ou r  body. 
R elaxercise  show s partic ipan ts  h o w  to ach ieve  a  s tate  o f  fitness and  w ell-be ing  that will 
afford  g rea ter  en joym en t o f  living" (Z em ach-B ers in  et al., 1990). Partic ipants  learn how 
to increase  flexibility, coo rd ina tion ,  and  grace o f  m o v em en t,  as well as im prove  posture 
(Z em ach-B ers in  et al., 1990).
Sum m ary
R elevan t l i te rature supports  age  re la ted  body system  changes in the 
m usculoskele ta l ,  pu lm onary ,  ca rd iovascular ,  in tegum entary , and  nervous system s (H arper 
&  Lyles, 1988; Payton & Poland, 1983). O ne  m usculoskele ta l  change  that can  lead to 
p rob lem s in the e lderly  is a d ec rea se  in flexibility. F lexibility changes  include decreased  
spinal, pelvic, shoulder,  hip, and  ank le  range o f  motion. T hese  changes  may have an 
im pact on independence  in daily  living, and  can lead to disability  and  d ep en d en ce  in the 
elderly. L imited da ta  is ava ilab le  co m paring  loss o f  flexibility in the elderly  with 
function and the full effec t o f  d ec rea sed  m obility  on function is unknown. The 
Feldenkrais  M ethod  is p roposed  to be  a way o f  in tegra ting  m ind  and  body w hich  allows 
the partic ipan t to be re lieved o f  pain, to enjoy g reater  flexibility, an d  to m ove m ore  fully 
in d iffe ren t ways. H ow ever, few stud ies exist substan tia ting  these  claims. T he  
investigators in this study hypo thes ized  that par tic ipa tion  by elderly  individuals  in a six 
w eek program  o f  spinal, shou lder,  pelvic, hip, and  ank le  m obility  exercises,  based on the
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Feldenkrais M ethod, w ould  result  in an  increase in function as m easured  by the FR, 
m odif ied  FR, and  T im ed  "U p and  Go" tests.
O u r  three hypotheses w e re  as follows:
1. Partic ipation  in a six w eek  program  o f  spinal, pelvic, shoulder, hip, and  ank le  mobility 
exercises, based  on the Feldenkra is  M ethod , will result in a  significant change  in function 
as  m easured  by the FR test.
2. Partic ipation in a  six w eek  program  o f  spinal, pelvic, shoulder, hip, and  ankle  mobility 
exercises,  based on the Feldenkrais  M ethod, will result in a significant change  in function 
as m easured  by the m odified  FR test.
3. Participation in a six week program  o f  spinal, pelvic, shoulder, hip, and  ank le  mobility  
exercises, based on the Feldenkrais  M ethod , will result  in a  s ignificant change  in function 
as m easured  by the T im ed  '"Up an d  G o ” test.
C H A P T E R  3 
M E T H O D O L O G Y
Design
This s tudy had  a N o n -E q u iv a len t  Pretest-Posttest Control G ro u p  design in which 
two groups (one experim enta l  and  one  control) w ere  com pared . Subjects  w ere  recruited  
through flyers and  verbal solic ita t ion  from the W yom ing  and  K en tw ood  Senior C en ters  in 
W yom ing  and  K entw ood , M ich igan ,  and  an advert isem en t w as p laced  in a  local 
newspaper. V olunteers  s igned  up for e i ther  the experim ental  o r  control group. Because 
o f  the six w eek , three t im es  a w eek  t im e  co m m itm en t  for the experim enta l  group, 
random  ass ignm ent into the expe rim en ta l  group w as not feasible. To  encourage  
volunteers to partic ipa te  in the control group, control subjects  w ere  offered  the 
opportunity  to partic ipa te  in a s im ila r  exercise  program  after com ple t ion  o f  the  study, if 
results w ere  successful.
Pretest m easu rem en ts  o f  the experim ental  and  control groups w ere  taken  one 
week prior to the co m m e n c e m e n t  o f  the exercise  classes, 'fh e  experim enta l  g roup  then 
partic ipated in a sitting ex e rc ise  p rogram  entitled R elaxercise  (Z em ach-B ersin ,  Z em ach -  
Bersin, &  Reese, 1990) th ree  t im es  a w eek  for six weeks. T he exercise  p rogram  w as  
taught by a certified  f 'e ldenkra is  p rac ti tioner and partic ipants  w ere  d isqualif ied  from the 
study if  they m issed  four or  m ore  exerc ise  classes. T he control g roup  did not partic ipa te
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in any  s tructured  sitting ex e rc ise  program  For that  duration. All partic ipants  w e re  asked 
to m ain ta in  th e ir  cu rren t activity  level.
Sam ple
T he sam p le  chosen  w as independen tly  living, hea lthy  elderly  individuals. A 
healthy elderly  subject  w as  defined  as a  m ale  o r  fem a le  age 55 years or above  w ho  was 
independen t in am bu la t ion  with o r  w ithou t  an assistive device. Exclusion  criteria  
included  history  o f  neuro logical im p a in n e n t  or a progressive  neurological d isease , pain 
that w ou ld  l im it  the ir  ab ility  to  s tand  o r  reach, o r  any surgical (or thopedic)  procedure  
w ithin  the past one  year. T w en ty  e igh t vo lun teers  w ho  m et these criteria, based  on a 
subjective  q u es t ionna ire  (A ppendix  A), w ere chosen  to  be a part o f  e ither the 
experim ental  o r  control group. T h e  control g roup  initially consis ted  o f  tw elve 
individuals and  the experim enta l  g roup  cons is ted  o f  s ixteen individuals. S ubjects  were 
then asked to  read and  sign a  consen t fonn  w hich  had been  approved  by the  H um an 
R esearch R ev iew  C o m m it tee  at G rand  Valley State University  (A ppendix  B).
All ind iv iduals  w e re  then  assessed  th rough  a  physical screen. T h e  screen was 
perfo rm ed  by a l icensed physical therapist,  and  involved gross assessm ents  o f  active 
siioulder llexion, static s tand ing  ba lance  (unsupported  standing  for 30 seconds),  and 
dynam ic  stand ing  ba lance  (unsupported  s tanding  w hile  flexing shoulder to  90 degrees) 
(A ppend ix  C). Failing to  co m p le te  any  o f  the  th ree  activities resulted  in exc lus ion  o f  the 
subject.
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By the com ple t ion  oF the six  w eek  program  th e  ex p e r im en ta l  g roup  consis ted  o f  
tw elve subjects  an d  the contro l g roup consis ted  o f  e leven  subjects. Four individuals  
d ropped  out o f  the ex p er im en ta l  group, tw o  as a result o f  health  p rob lem s and  tw o for 
unknow n reasons. O ne ind ividual d ropped  out o f  the control g roup  because  o f  a 
schedu ling  conflict.
Instrum entation
T he R elaxerc ise  ex e rc ise  program  used in this study is based  on the w ork  o f  Dr. 
M oshe  Feldenkrais  (Z em ach-B ers in  et al., 1990). R elaxerc ise  con ta in s  ten  basic 
exercises  p roposed  to im prove  an ind iv idual’s health and  w ell-being. For this study six o f  
the ten exercises  w ere  chosen  because  they addressed  so m e  aspect o f  pelv ic  an d  spinal 
m obility  or add ressed  be tte r  a l ignm ent o f  extrem ity  segm ents.  Lesson one is entitled 
"Easy Flexibility" and  focuses  on rotary m ovem en ts  o f  the pelvis and  sp ine  (A ppendix  
D). Lesson three  is en ti t led  "A H ealthy Spine" and focuses on flexion and ex tens ion  o f  
the pelvis and  sp ine  (A p pend ix  E). Lesson four is en ti t led  "R e laxed  Shoulders"  and 
focuses on res tor ing  flexibility to the neck, chest, and  back  (A ppend ix  F). Lesson five is 
entitled  "Y our P ow er Center"  an d  focuses on restoring flexibility in the hip joints and 
low er back (A p pend ix  G). Lesson six is entitled "Aligning Your Body" and  focuses on 
lateral m o vem en t o f  the sp ine  (A p pend ix  FI). Lesson e ight is en ti t led  "Flexible  Feet" and 
focuses on restoring  the natura l flexibility o f  the feet, thus im prov ing  posture and 
stability  (A p pend ix  1). Lessons two, seven, nine, and  ten w ere  om itted  because  they are
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not s itting  exe rc ise  activities. C opyrigh t perm ission  was ob ta ined  for rep roduction  o f  the 
R elaxerc ise  lessons (A p p en d ix  J).
T h e  exe rc ise  program  was perfo rm ed  in sitting th ree  t im es  a  w eek  (at least one 
day o f  rest be tw een  each  session) for a  dura tion  o f  six weeks. Lessons one, three, and 
four w ere  taught on  the first, third, and  fifth w eek  o f  the study. Lesson o n e  w as  taught 
during  the first session o f  the week, lesson three du ring  the second session, an d  lesson 
four during  the  third session o f  the week. Lessons five, six, and eight w ere  taugh t on the 
second, fourth, and  sixth w eek  o f  the study. Lesson five was taught during  th e  first 
session o f  th e  w eek , lesson six during  the second session, and  lesson eight du ring  the 
third session o f  the w eek. T h e  exercise  sess ions w ere  held  at the W yom ing  Sen ior C en ter 
in W yom ing , M ichigan.
FR, m od if ied  FR, and  T im ed  "U p and  Go" tests, were the th ree  functional 
m easu rem en t tools  used to  assess the partic ipants  during  pre testing and posttesting 
(A ppendix  K). A n additional subjective  m easu rem en t  tool ca lled  the D artm outh  C O O P  
M easures  o f  Functional S tatus w as co m p le ted  by the subject to rate perceived  health and 
function pretest and  posttest (A ppendix  L). A ctive range o f  m otion  m easu rem en ts  o f  
trunk flexion and  extension , shou lder flexion, hip flexion, ankle dors iflexion, and  ankle 
p lan tarflex ion  w ere also  ob ta ined  pretest and posttest (A ppendix  M). T h ese  jo in t  
m otions  w ere se lec ted  because  the spec if ic  Relaxercise  exercises  used in this study 
focused on these  areas.
1 he FR test is a balance instrum ent crea ted  by Duncan, W einer, C hand ler ,  and 
Studenski in 1990. T h e  test m easures  the m ax im u m  dis tance an individual can reach
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forward, past arm 's length, w hile  still m ain ta in ing  a  s tab le  base o f  support  in standing. A 
leveled 48-inch  yardstick  w as m ounted  horizonta lly  on  a wall at shou lder height. T h e  
subject then stood with their s ide close to the wall w ith  feet flat on the floor, shou lder  
width apart  with no socks o r  shoes on. 1 lis o r  her shou lder  w as flexed to 90 degrees  with 
the e lbow  an d  wrist at neutral and  the hand listed. T h e  sub jec t  was then asked to reach  
as far forward as they could, with the arm staying parallel to the m easuring  device. The 
verbal co m m an d  of, "Reach as far forward as you can  w ithou t tak ing  a  step" w as given. 
Losses o f  balance resulting in taking a  step or touch ing  the wall by the subject resu lted  in 
d iscarded m easu rem en ts  with the trial repeated. All subjects  w ere  given two prac tice  
trials to begin and  had a  research assistant guard ing  them  during  their  reaching. T h e  
distal end o f  the third m etacarpa l on the reaching  arm  w as the point o f  re ference for 
ob taining the m easurem ent.  T h ree  m easured trials w ere  gathered  and  the m ean o f  the 
scores was ca lcu la ted  (W ein er  et a f ,  1992). Pretest and  posttest m easu rem en ts  w ere  
taken in the sam e way. A gait belt was worn by each  subject  and was used by the 
research assistant i f  ba lance  loss occurred. Prior to  the  beg inn ing  o f  the  study in terra ter  
reliability w as estab lished  for FR. Four elderly  subjects  w ho m et our criteria perform ed 
the FR while our des ignated  investigator recorded  results s im ultaneously  with an 
experienced  physical therapy clinician who frequently  uses the FR as an assessm ent tool. 
Accuracy o f  m easu rem en ts  w ere  assessed and  found to be within .25 inches.
fh e  m odified  FR w as the second m easu rem en t tool used. T h e  set up and 
perfo rm ance  o f  the  m odified  FR was sim ilar to  that o f  the FR test described  by D uncan  et 
al. ( 1990), excep t that each subject was seated. All subjects  w ere  p laced  in the sam e
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Straight back chair ,  with h ips an d  knees Hexed to 90 degrees, w hich  w as d e te rm in ed  
through observation . A p ad d ed  cush ion  w as p laced  b eh ind  the sub jec t  an d /o r  lloor m ats  
w ere s tacked  underneath  the  i'eet o f  the  subject to ob tain  the  above  criteria. T h e  
m odified  FR w as  then p er fo rm ed  as ou tl ined  in the FR test above. Both pre test and 
posttest m easu rem en ts  w ere  taken  in the  sam e fashion. A gait belt w as again  w o rn  by 
each subject to  assist with guard ing  against  losses o f  balance.
T he  third functional tool being used was the T im ed  "Up and  Go" test, fh e  
subjects  w ere  a sked  to  get up  out o f  a s tandard  arm  cha ir  (ap p rox im a te  seat height o f  46 
cm), walk  a d is tance  o f  3-m ete rs ,  turn around, return, and sit down. D uring  th is  test the 
subject was t im ed  in seconds. T he  sub ject  began with his or her back against  the back o f  
the cha ir  and  a rm s on the a rm res ts  o f  the chair, Hveryday foo tw ear was worn an d  no 
assis tance w as  given by the ev a lua to r  during  the process. T h e  subject was a l lo w ed  to 
perform  the test o nce  before  beg inn ing  the t im ed trial. The subject was instructed  to start 
the test on the verbal c o m m a n d  o f  "Go" and  was told to w alk a  com for tab le  a n d  safe pace 
to the destination and  back (P odsiad io  &  Richardson, 1991 ). A stop-w atch  w as  used by 
the tes ter  to ob ta in  the dura tion  o f  the  activity. Only one  t im ed  trial was allowed.
fh e  fourth assessm ent tool w as the D artm outh  C O O P  M easures  o f  Functional 
Status, w hich w as used in bo th  the experim ental  and control groups to assess  the  subjects ' 
perceived health  and  function  before  and  af te r  the six w eek study. T he  D ar tm o u th  C O O P  
consists  o f  nine charts  w hich  are  des igned  to m easure  perceived function and  health  
(Beaufait  ct al., 1990). M ost subjects  can  com ple te  this se l l-adm in is te red  tool in less 
than live m inu tes  (Beaufait  e t  al., 1990).
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A ctive  range o f  m o tion  m easu rem en ts  w ere o b ta ined  from each  sub ject  both 
pretest an d  posttest. T ru n k  f lex ion  an d  extension, left and  right sh o u ld e r  flexion, left and 
right h ip  f lexion, a n d  left an d  righ t ank le  dorsiflexion and p lan tarf lex ion  w ere  m easured. 
All ex trem ity  m o tio n s  w ere  o b ta ined  using a  gon iom eter  and  trunk  m otions  w ere 
obta ined  u s ing  an inclinom eter.  G oniom etr ic  m easu rem en ts  w e re  based  on  the  book. 
M easu rem en t o f  Jo in t  M otion: A G u ide  to G oniom etry  (N ork in  &  W hite ,  1985). 
Inc linom eter  m easu rem en ts ,  inc lud ing  inclinom eter p lacem en t an d  landm arks, w ere 
based on w ork  by LoebI ( 1967), w h o  described a  m ethod  o f  m easu r in g  spinal m ovem ent.
For sh o u ld e r  f lex ion  the  sub jec t  assum ed  a  supine posit ion  with knees flexed to 
flatten the lu m b ar  spine. T h e  shou lder  w as positioned at zero  degrees  o f  abduction , 
adduction, a n d  rotation. T h e  forearm  was positioned at zero  deg rees  o f  supination  and  
pronation w ith  the pa lm  facing th e  body. The tester s tabilized the thorax  to  prevent 
ex tension o f  th e  spine. T h e  tes te r  cen te red  the  fulcrum  o f  the g o n io m ete r  c lose to  the 
ac rom ion  process. T h e  proxim al arm  was aligned with the m id-ax il la iy  line o f  the 
thorax, and th e  distal a rm  was a l igned  with the lateral m id line  o f  the  hum erus, using the 
lateral ep icondy le  o f  the hum erus  fo r  reference. The patient w as  told, "Raise your arm 
up ov er  your  head as  far a s  you  can  and  hold that position."
For h ip  flexion m easu rem en ts ,  the subject was posit ioned  in sup ine w ith  the hip at 
zero degrees  o f  abduc tion ,  adduction , and  rotation. Initially, the knee  w as extended, but 
as the hip m o v ed  th ro u g h  the  m otion ,  the knee w as a llow ed  to  flex. T h e  pelvis  was 
stabilized by the  tes te r  to prevent ro tation or posterior tilting. T h e  fu lcrum  o f  the 
gon iom ete r  w a s  cen te red  over  the lateral aspect o f  the  h ip  using the  greater  t rochan ter o f
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the lem u r  For re ference. Fhe proxim al arm  oF the  g o n io m e te r  w as  aligned  with the lateral 
m id line  o F th e  pelv is  an d  the distal arm  w as aligned  with the lateral m id line  o F th e  Femur 
using the lateral ep icondy le  For reference. T h e  subject  was told, "Bring your knee  up to 
your chest as Far as you  can and  hold."
Both an k le  do rs if lex ion  and  p lan tarflexion w e re  m easu red  in sitting with the knee 
Hexed a t 90 degrees . T h e  Foot was posit ioned  at zero  degrees  o f  inversion and  eversion. 
The tes ter  s tab il ized  the t ib ia  and  fibula to prevent knee m o tio n  and  hip rotation. The 
Fulcrum o f  the  g o n io m ete r  was cen te red  over the lateral aspec t  o f  the  lateral malleolus. 
The proxim al a n n  w as a l igned  with the  lateral m id line  o f  the  fibula, using the head o f  the 
fibula for reference. T h e  distal arm  was aligned  parallel to  the lateral aspect o F th e  fifth 
metatarsal. For an k le  dors if lex ion  the subject was told, "Pull you r  Foot up and tow ards 
your  head  as fa r  as you can and  hold." For ank le  p lan tarflex ion  the subject was told, 
"Point your Foot as Far do w n  as you can  and hold."
T runk  f lex ion  and  ex tension  was m easured  using a com m erc ia l ly  ava ilable 
engineer's  in c l in o m e te r  (a p endu la r  goniom eter) . T h e  inc l inom ete r  reading was taken 
from a point w h ich  w as 15 cm above  the first sacral vertebrae . 'Fhis area w as m arked  
while  the sub jec t  w as  stand ing  erect but relaxed. For trunk flexion the subject was seated 
with hips and knees  flexed to 90 degrees. The subject w as  then asked to, "Reach dow n to 
the floor be tw een  your knees and  hold that position," 1 lip m o tion  w as not prevented 
during  this m ovem en t.  For trunk ex tension  the sufiject w as in the prone position. Fhe 
subject was then asked  to co m e  up to the p rone-on-e lbow s position and then to the prone- 
on-hands  position. T h e  subject was asked to, "Arch back  as m uch  as possib le  into
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extension  an d  hold that  position." H ip m otion  w as  preven ted  by verbally  instructing the 
patient to  keep  the  an ter io r  aspect o f  the hips on  the mat.
P rocedure
A fte r a  sub jec t  vo lunteered  for the experim ental  o r  control g roup he or she filled 
out a sub jective  health  questionnaire  that screened  for exc lusion  criteria. O ne  w eek 
before  the  start o f  the  exercise  program , all vo lunteers  that m et the inclusion criteria were 
scheduled  to  co m e  to the W yom ing  Sen ior C en te r  for pretest screening an d  assessment. 
O n  the day o f  pre tes t the partic ipants  had  the  consen t  form read  to them. They signed the 
consent form afte r  all participant questions w ere  answ ered. Inform ation obtained  from 
each  subject w as  kept strictly confidentia l and  the  data  was coded  so that identification o f  
individual par tic ipan ts  w as  not possible. T he  subject then underw en t a  gross physical 
screen. All subjects  m eeting  the criteria  o f  the physical screen then tilled out the 
Dartm outh  C O O P  M easu res  o f  Functional Status questionnaire .  All ac tive  range o f  
m otion m easu rem en ts  w ere then taken in the o rd e r  o f  shou lder flexion, hip flexion, ankle 
dors iflexion, ank le  p lantarflexion, trunk  flexion, an d  trunk  extension, fh e  three 
functional tests w ere  random ly  assigned and  perfo rm ed  in that order. This sequence  was 
noted for posttest da ta  co llec tion and perfo rm ed  in the sam e order. The subjects 
par tic ipa ting  in the exerc ise  group a ttended  three  sessions w eekly  for six weeks. No 
more than fo u r  absences  w ere allowed. The control g roup received  no intervention and  
w ere asked to m ain ta in  their current level o f  activity. W ith in  seven days following the
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six w eek  p rogram , the  subjects  re turned and  aga in  underw ent all testing procedures  
except for the gross physical screen.
Data analysis
Pretest an d  posttest m easurem ents  o f  the experim ental  and control groups were 
obtained  from the  D artm outh  C O O P  M easures  o f  Functional S tatus questionnaire ,  the 
FR, the m o d ilied  FR, the T im ed  "Up an Go" test, an d  ac tive  range o f  m otion  o f  the trunk, 
shoulder, hip, and  ankle. Pretest m easu rem en ts  w ere  subtrac ted  from posttest 
m easu rem en ts  to  ob ta in  the change in m easurem ents ,  ' f h e s e  d iffe rences  be tw een  pretest 
and posttest m easu rem en ts  w ere com pared  for the experim ental  and control groups. 
Initially a  param etr ic  t-test was run, but because  o f  p rob lem s with the assum ption  o f  
norm ality  and  the sm all sam ple  size o f  conven ience ,  the results o f  this test w ere  not used. 
T he nonparam etr ic  W ilcoxon  rank-sum  test w as used because  it a l low ed  for uneven 
distribution o f  m easu rem en ts  and  a small sam ple  size o f  convenience. A C hi-square  test 
o f  Independence was run to investigate the d iffe rence  in gender d istribution be tw een  
groups and  a W ilco x o n  rank-sum  test was run to investigate  the d iffe rence in age 
distribution. A m ultip le  regression analysis was run for all variables to adjust for 
s ignillcant age d iffe rences  betw een the tw o groups.
C H A P T E R  4 
R E SU L T S  / D A T A  A N A L Y S IS
T h e  purpose  o f  this study w as  to  exp lo re  w h e th e r  a six  w eek  program  o f  spinal, 
pelvic, shou lder ,  hip, and ank le  m obility  exercises ,  based on the  Feldenkrais M ethod , 
w ou ld  result in a  s ign ifican t change  in function as  m easu red  by the FR, modi b e d  FR, and  
r im ed  "Up an d  Go" tests. The D artm outh  C O O P  M easu res  o f  Functional S tatus w as also 
used to ex p lo re  w h e th e r  partic ipation in the p rogram  a l te red  th e  participants  
perceived  hea lth  status. G oniom etric  m easu rem en ts  o f  shou lder  flexion, hip flexion, 
ank le  dors if lex ion ,  ankle plantarflexion, spinal flexion, an d  spinal ex tension  w ere  taken  
to assess ch an g es  in ranges o f  motion.
T h e  control g roup  consisted  o f t e n  fem ales  and  one  male. T he  m ean  age was 
71.55 with a s tandard  deviation  o f  4.97. T h e  m ean  age o f  the exercise g roup  w as 
slightly h ig h e r  at 75.92 years with  a s tandard  dev ia tion  o f  2.61. T he  exercise  g ro u p  w as 
com prised  o f t e n  females and tw o males. [Descriptive statistics o f  the data  arc 
su m m arized  in T ab le  I.
T a b le  1 A g e  Characteris t ics
A ge (years)
p-value
__________________________IRanae M ean Std dev (W ilcoxon rank-sum  test)
(.'ontrol Ciroiip 64-77 71 54 4.967
(n -  II)
.0220
l-xpcrimentnl Group 72-SO 75 92 2.610
(n 12)
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T he  W ilco x o n  rank-sum  test was initially used to  co m p are  g roups tor all data. No 
significant d iffe rence  in pre tes t  and posttest values w as fo u n d  be tw een  the  experim ental  
and  control g roups ex cep t  fo r  right ank le  dorsiflex ion  (T ab le  2). Right ankle  dorsiflexion 
increased s ign ifican tly  in the  experim ental  group  as co m p ared  to the  control g roup  
(p<.05). A t-test was used to  co m p are  the scores on  the pre test D artm ou th  C O O P  
M easures o f  Functional S ta tus  betw een  groups. T h is  w as  run  to  d e te rm in e  w he the r  ou r  
tw o  groups w ere  s ignificantly  d ifferent p rior to the beg inn ing  o f  the program. T he two 
groups show ed  no s ign if icance  betw een  pretest scores.
T w o  factors that needed  to be considered  in this ex p e r im en t  were the age  and 
gender  d istr ibu tion  in each  group. W e  w ere  co n cern ed  that  age o r  gende r  m ay have 
affec ted  m obili ty  m easurem ents .  For exam ple ,  i f  one  g roup  w as s ignificantly  o ld e r  or 
p redom inan tly  o f  a  d iffe ren t gen d e r  than  the o ther  group, th is  cou ld  be a  source  o f  
possible con fo u n d in g  in ou r  results. T h e  gender d is tr ibu tion  be tw een  groups was 
ana lyzed using the C h i-square  test o f  Independence. A p-va lue  o f  .5899 w as co m p u ted  
indicating that g en d e r  and  g roup  w ere  not s ignificantly  related. T o  d e te rm in e  if  there 
w as a d iffe rence in m ean  age  be tw een  groups, a W ilcoxon  rank-sum  test w as used. T he  
results o f  the ana lysis  ind icated  that there was a sign ifican t d iffe rence  in age betw een  the 
tw o  groups, w ith  the exe rc ise  group  significantly  o ld e r  (p  = .0220) (T ab le  1 ).
In o rd e r  to acco u n t  for the d iffe rence in age be tw een  the tw o  groups, a m ultiple 
regression m odel w as  construc ted ,  w hich  included the  variab les  in question  as the 
dependen t  var iables,  an d  age  and  group as the independen t variables. The results o f th i s  
regression analysis  (T ab le  2) ind icated  that w hen  age  w as acco u n ted  for in the m odel, the 
m ean  change  in right ank le  dorsiflexion rem ained  sign ifican t (p  <  05). T he  change in the 
T im ed  "Up and  Go" test from pretest to posttest a lso  sh o w ed  s ign ificance be tw een  groups 
when age was acco u n ted  for (p<.05). M ultip le  regression analysis  pred ic ted  an  average 
im provem ent o f  .5982 seconds  in the control g roup  as co m p ared  to  the im provem en t o f
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1.260 seconds  fo r  the experim enta l  group. This  regression  m odel for the T im ed  “ Up and 
G o” var iab le  a lso  sh o w ed  that as a person ages the  t im e  to  co m p le te  the test increases. 
Every o n e  yea r  increase  in age increased  a  p e rso n 's  t im e  by 0 . 187 seconds. T he results 
o f  the  regression analysis  ind icated  no significant d iffe rence  be tw een  groups for the FR, 
m odified  FR, D ar tm o u th  C O O P  M easures o f  Functional Status, o r range o f  motion 
m easu rem en ts  o th e r  than right ank le  dorsiflexion. R ange  o f  m otion  and  functional test 
data  are su m m arize d  in T ables  3 and  4 respectively.
T a b le  2 G ro u p  p-va lues
V ariable_____________________ W ilcoxon  rank-sum  test M ultip le  regression analvsis
Dartmouth COO P Questionnaire .2.15 1 .6557
Right Hip Flexion 8801 .9089
I.elt Hip Flexion .9279 9947
Right Shoulder Flexion .6947 .9112
Left Shoulder Flexion 9759 8801
Right Ankle Dorsiftexion .0174 .0110
Left .Ankle Dorsiftexion .5254 .5660
Right Ankle Plantarftexion 7859 6181
Left Ankle Plantarftexion 9759 6847
Trunk Flexion .7.199 8415
Trunk Lxtension .2151 4112
Timed "Up and Go" Test 1470 .0266
FR: Dominant hand . 1 691 .2076
FR: Non-dominant hand 2875 6855
Modified FR: Dominant hand .6075 .8072
Modified FR:Non-dominant hand 6505 8049
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T a b le  3 R ange o f  M otion Data
V ariable  (degrees)  R an ae  o f  ch an ae  M ean  change Std dev
Riuht Hip Flexion
control
experimental
t.ett Hip t-lexion
control
experimental
Riuht Shoulder 
flexion 
control 
experimental
l.eft Shoulder 
flexion 
control 
experimental
Rialit Ankle 
[)orsyjexion 
control 
experimental
Left Ankle 
Dorsiftc\ion 
control 
experimental
Right Ankle 
PI an tar ft ex ion 
control 
experimental
Left Ankle 
f  lantarftexion 
control 
experimental
Trunk flexicm 
control 
experimental
Finink Lxtensjon
control
experimental
-12 to 8 
-8 to 15
■I I to 10 
•13 to 16
-8 to 12
-26 to 20
-3 to 10 
-20 to 13
-18 to 8
0 to 9
-5 to 10 
0 to 9
-5 to 14 
15 to 22
-7 to 15 
-I I to 15
-7 to 11 
-17 to 15
-12 to 25 
-II to 16
1.9091
3.1667
1.0000
1.0000
4.5455
4.4167
3 8182 
3 5833
-0.5455
4.8333
3.6364 
5 0833
3.0000
2.0000
3.4545
2.7500
2 0000 
1.7500
8 2727
1.7500
6.074
7.107
6.812
9.085
5.610
12.094
4.557
8.733
7 216 
2 918
4 545
3.175
6 261
11.233
5 939 
8 203
7.085 
8 730
13.138 
7 300
Npje A negative value represents a decrease in range o f  motion measurement
36
T a b le  4  Functional Test Data
V ariable__________ Ranue o f  change  M ean ch an u e Std dev
Timed "Up and 
OtfLIesUsecsj 
control 
experimental
-1.64 to 3 87 
-0.62 to  4.24
-0.5982
-1.2600
1.480
1.417
FR: Do minant 
hand (inches) 
cotiiioi 
experimental
-2.96 to 2.25 
-2.33 to 4.75
-0 5182 
0.8558
1.624
7 7 S 7
FR Non-dominant 
hand Cinches) 
control 
experimental
-3.08 to 2.33 
-2.42 to 4.75
-0.2455
0.6333
1659
2.155
Modified FR:
QoiTLiniuit li_and 
(inches) 
control 
experimental
-5.90 to 7.00 
-4.16 to 3.00
-0.4400
-0.2508
3 808
2.412
Mpcldle^FlT
N pn-doniinant
iianclCLncties)
control
experimental
-6.59 to 7.45 
-3.00 to 3.75
-0.3855
0.0992
4.007 
2 045
Dartmouth C O O P 
(jijeslionnaCre 
control 
experimental
-12.00 to 8.00 
-1.00 to 14.00
-0 8182 
-3.9107
5 250 
4.999
Note A negative value for the Timed “LJp and CJo" test and the Dartmouth ( 'OOP questionnaire represents 
a decrease in score, which indicates an improvement A negative value for the FR and modified FR 
represents a decrease in reaching distance.
C H A P T E R  5 
D ISC U SSIO N
A l te r  ana lyz ing  the d a ta  using m ultip le  regression analysis  to  accoun t for age, it 
was d isco v ered  that  partic ipa tion  in a six w eek  program  o f  spinal, pelvic, shoulder, hip, 
and an k le  m obili ty  exercises, based  on the Feldenkra is  M ethod , resulted  in significant 
im p ro v em en ts  in right ank le  dorsiflexion and  th e  T im ed  "U p and  Go" test. M ultip le  
regression ana lys is  w as  used b ecause  subjects  in the ex e rc ise  g roup  w ere  significantly  
o lder th an  sub jec ts  in the control group. A sm alle r  m easu rem en t  change  betw een  pretest 
and post tes t  scores  cou ld  be m ore  significant for an o ld e r  person. Participation in the 
F e ldenkra is-based  program  did not s ignificantly  im prove FR, m od if ied  FR, goniom etric  
m easu rem en ts  (ex cep t  right ank le  dorsiflexion),  and  the D a r tm o u th  C O O P  M easures o f  
Functional S ta tus questionnaire ,  betw een  the experim enta l  an d  control group.
W e believe  that, o f  the m easu rem en ts  w e  used, the T im ed  "U p and  Go" test was 
the grea test  ind ica to r  o f  level o f  function because  this tes t has been  show n to be a reliable 
tool for m easu r in g  functional ability (Podsiad io  &  R ichardson ,  1991). It also has been 
shown to  eva lua te  a seq u en ce  o f  m ovem en ts  pe rfo rm ed  in everyday  activity (Podsiad io  & 
R ichardson , 1991 ). T he  Feldenkrais  M ethod  encourages  n e w  patterns o f  aw areness  
w hich a l low s  m ore  effic ien t and  com for tab le  m o v em en t  (W ild m an ,  1995). W e believe 
the s ign if ican t  im provem en ts  seen in the f im ed  " U p  and  G o "  test m ay  have occurred  due  
to par tic ipan ts  hav ing  an increased  aw areness  o f  m o v em en t ,  w h ich  a llow ed  them  to 
m ove m o re  efficiently.
N o  sign ifican t im provem ents  w ere seen in the FR, m odified  FR, or range o f  
m otion  m easu rem en ts  excep t right ankle dorsiflexion. T h e  FR test requires flexibility o f  
the spine, hip, and  ank le  jo in ts ,  and  the m odif ied  FR requires  flexibility o f  the spine and 
hip jo in ts .  W e  initially believed  i f  w e im proved  flexibility, it w ou ld  positively alTect
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balance and  the range o f  m otion  possible , w hich  w ou ld  result in signillcant 
im provem en ts  in the tw o reaching  tests. T h e  lack o f  s ign ificant im provem ent in range o f  
m otion  m easu rem en ts  m ay have resulted  from the  l im ited  dura tion  o f  the e.xercise 
program. D u rin g  the course  o f  the p rogram  each  A T M  lesson was perform ed only three  
times, and  the specific  m obility  e.xercise for each  anatom ica l area, for ex am p le  the 
shoulder, w as  perfo rm ed  only once  every tw o  w eeks. Perhaps an exercise  program  o f  
longer du ra tion  and  additional lesson repetition  w ou ld  have resulted in significant 
im provem ents .  W e  believe the significant ch an g e  in right ank le  dors il lex ion  m ay be 
a ttr ibu tab le  to o n e  su b jec t 's  change in ank le  range o f  m otion, w hich  possibly skew ed  the 
data. A contro l  g roup  subject show ed  a large dec rease  in right ank le  dors il lex ion  from 
pretest to posttest.  This  change m ay have con tr ibu ted  to  the appearance  o f  s ignificant 
im p rovem en t in the experim ental  group.
N o s ign ifican t im provem ents  w ere  seen in the D artm outh  C O O P  M easures  o f  
Functional S ta tus  questionnaire .  W e initially b e l ieved  that partic ipation  in this program  
w ould affect perceived  function and health  in a positive way. W e believed this because  
exercise p rog ram s for o lder  people  have been  found  to affect llexibility, and have social 
and  psychologica l benefits  (C hristiansen &  .luhl, 1987). T he  D artm outh  C O O P  M easures 
o f  Functional S ta tus questionnaire  m ay not have been  a sensitive enough  tool to show  a 
significant im p rovem en t in scores with the small n u m b er  o f  participants. Fven  though 
the im p rovem en t w as not significant, ten out o f  tw elve  subjects  in the experim ental  g roup  
show ed  im p rovem en t in their scores from pre -exerc ise  to post-exercise. Also in the 
experim enta l  g roup, one subject show ed  no ch an g e  and one subject  show ed a slight 
decrease  in their  D artm outh  C oop  M easures  o f  Functional S tatus score from pre-exercise  
to post-exercise. In the control g roup six out o f  e leven  subjects  show ed im proved  scores 
a l te r  the six w eek  period. O ne subject m ain ta in ed  the sam e score  and four subjects 
show ed d ec lin e  in their scores.
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T h e  subjective, verbal feedback from the exercise  partic ipants  during and  after 
the six  w eek  program  w as very positive. A female subject c la im ed  that she could  now  
rise to s tand ing  from a cha ir  w ithou t using her arms, w h ich  she was unable to do before 
the program . O ne m ale  subject stated that he could  n o w  co m b  the back o f  his hair, which 
he had been  unable  to  do prior to  the beginning o f  the program. A no ther  w om en  claim ed 
that he r  g o l f  g am e  had  im proved  as a result o f  the six w eek  exercise  program. All 
exercise  partic ipants  reported that they enjoyed the program  and  w ould  like to see the 
class o ffered  in the future.
O u r  hypothesis  w as that healthy, elderly individuals  w ould  dem onstra te  
s ignillcant im provem ents  in function af te r  partic ipating  in the A TM , Feldenkrais based, 
program. T he  s ign ifiean t im provem ent in the T im ed  "Up and  Go" test supports  the idea 
that regular  par tic ipa tion  in a  m obility  program m ay im prove function. Im provem ents in 
function may help  to m aintain  functional independence an d  avoid  ensu ing  d isability  in 
the elderly. Increased activity level in the healthy elderly  m ay prolong an independent 
functional level.
Limitations o f  the Study
All subjects  w ho  m et the initial inclusion cr iteria  vo lunteered  for the study. 
Subjects w ere  recruited  from area  senior centers and  through the media. T here  was not a 
large sam ple  popu lation  availab le  to randomly choose partic ipants. T hose  who 
volunteered w ere not random ly  assigned to the experim ental  or control group. This was 
not feasible because  o f  the tim e co m m itm en t required for partic ipation  in the 
experim ental group. T he  time co m m itm en t may have con tribu ted  to the small sam ple  
size and lack o f  volunteers.
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T he sam p le  chosen  was a healthy, elderly  population , thus results m ay not 
represent o th e r  geriatric groups. T he  sm all sam p le  size also  does  not a l low  
generaliza tion  to the elderly  population  as a whole. T he  small num ber o l 'sub jec ts  m ay 
have co n tr ibu ted  to  the non-sign ificance o f  func tiona l m easurem ents .
T he  Feldenkrais-based program  lasted on ly  six weeks. T he short dura tion  o f  the 
program  m ay  have contributed  to the lack o f  s ign ifican t changes  seen in FR, m odified  
FR, gon iom etr ic  m easurem ents  (except right an k le  dors il lex ion),  and the D artm outh  
C O O P  M easures  o f  Functional Status questionnaire .
M odified  FR w as initially s tud ied  using m ale  subjects  with spinal cord  injur)'. 
Validity an d  reliability have not been  estab lished  for the elderly. A no ther  lim itation w as 
that in trara ter  reliability was not es tab lished  tor gon iom etr ic  m easu rem en ts  o r  the T im ed  
"Up and  Go" test. Because these w ere  the areas  w h ich  show ed  significance for the 
c.xperimental group, results may not be reliable. A lso , it w as not possible for the 
investigators  to  be b linded  to the experim enta l  o r  control groups. Investigator assis tance 
was required  during  the exercise sessions w hich  a l low ed  partic ipants  o f  the exercise  
group to be  identified. T here  were variab les  w h ich  w ere  uncontro llab le  du ring  the study. 
T hese  include ex tracurr icu lar activ ities  o f  the par tic ipan ts  and  partic ipant m otivation  
during testing.
Suggestions for Future Research
1 o r  future research, wc suggest a larger sam p le  size, random  assignm ent,  and 
blind data  collec tion. C onducting  s im ila r  research on o ther populations w ould  a llow  
greater generaliza tion  o f  results.
W e also  suggest an exercise program  o f  longer duration  to m ax im ize  possible 
benefits. A lso , i f  the goals o f  further s tudies a re  to increase llexibility, then the
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re searcher  should  concen tra te  on  a spec if ic  a rea  o f  the  body. For ex am p le ,  i f  increasing  
spinal flexibility is a program  goal, then co n cen tra t io n  o f  m o v em en t therapy  should  be  on 
spinal segm ents.
Further research is needed  both  in the A w a ren e ss  T h rough  M o v em en t and 
Functional Integration areas  o f  the Feldenkra is  ap p roach , as they affec t  function. It was 
our intent that  the results o f  this s tudy w ou ld  ass is t  hea lth  ca re  professionals  in a id ing  
healthy elderly  individuals  to im prove  function  th rough  regular exerc ise  sessions.
Because  o u r  investigation  dem ons tra ted  an im p ro v em en t  in function as m easu red  by the 
T im ed  "Up an d  Go" test, a Feldenkrais  b ased  A T M  program  m ay affec t  function in a 
healthy, e lderly  individual in a positive way. A s sta ted  earlier,  further research  is needed  
to understand  the benefits  o f  the Feldenkra is  M ethod.
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S U B JE C T IV E  liE A L T H  Q U E S T IO N N A IR E
Ail th e  in fo rm atio n  in  th is  form  w ill be kep t con fiden tia l. P lease  m ake it as  accu ra te  and 
co m p le te  as p o ssib le .
Purpose; T h e  in fo rm atio n  on  th is  form  is necessary  to  ev a lu a te  th e  p hysical co n d itio n  o f  
each  sub ject.
A . P E R S O N A L  D A T A
N am e D ate:
A ddress
C ity /S ta te /Z ip
D ate o f  B irth Age_ G en d er M  F
T elephone #_ ID #
B. H E A L T H  A N D  M E D IC A L  IN F O R M A T IO N
1. D o y ou  have o r  hav e  you  ex perienced  any o f  the fo llow ing?
a. D iab e tes yes no
b. S h o rtn ess  o f  b reath yes no
c. H eart m u rm u rs yes no
d. C h est p ressu re yes no
e. C h est p a in  yes_____no____
f. D izz in ess/fa in tin g  yes_____no____
g. H eart p ro b lem s/su rg ery  yes_____ n o____
h. H y p erten sio n______________ yes_____no____
I f  you answ ered  yes to  any  o f  the above question , p lease  exp lain .
2. S k ele ta l/m u scu lar h istory :
a. H ave you  had  any  bone or jo in t surgery  w ith in  th e  last year?
yes no_____
I f  yes, exp la in .____________________________________
3. N euro log ical:
a. P lease check  i f  y o u  have been  d iagnosed  w ith  any  o f  the  fo llow ing  neuro log ical 
d iso rders?
 S troke
 M u ltip le  sclerosis
 B rain  o r spinal tum ors
 P ark in so n 's  d isease
 M y sth en ia  G ravis
 M u scu la r D ystrophy
I f  y ou  ch eck ed  any  o f  the above, p lease explain .
4. A re  you  tak ing  any  m ed ica tio n ?
y es  no
I f  yes, p lease  list_________
C. L IF E S T Y L E  IN V E N T O R Y
1. W hat p hysical and  recreationa l ac tiv ities  do y ou  p artic ip a te  in and  ho w  often? 
A C T IV IT Y  (go lf, w a lk in g , e tc ) F R E Q U E N C Y  (daily , w eek ly  etc)
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C o n sen t F o rm
I understand  th a t th is  is a study  com paring  tw o  g ro u p s o f  sub jects , one w h ich  p artic ip a tes  
in  an  ex e rc ise  p ro g ram  and  one w h ich  does not. T h e  ex erc ises  include sp inal, shou lder, 
pe lv ic , h ip , and  an k le  m ovem en ts. I also  u n d erstan d  that th e  re su lts  from  th is exerc ise  
p ro g ram  w ill be asse ssed  by  m easu ring  fu n c tio n a l ac tiv ities  w h ich  include reach ing  and  
getting  u p  fro m  a  ch a ir  and  w alk ing . I u n d erstan d  th a t th e  k n o w led g e  gained  in  th is  study  
is exp ected  to  h e lp  p h y sica l th erap ists  and  all ca re  g ivers in  k eep in g  th e  e lderly  as ac tive  
and  in d ep en d en t as p o ssib le .
I also  u n d ers tan d  that:
1. p a rtic ip a tio n  fo r th e  exerc ise  g roup  w ill invo lve 18 exerc ise  c lasses o f  one ho u r 
each , 3 tim es  a w eek  fo r 6  w eeks, w ith  an  ad d itio n a l h o u r each  fo r functional screen in g  
and  tes tin g  b efo re  an d  a fte r the  exercise p rog ram . F o r th e  second  g ro u p , partic ipa tion  
w ill invo lve tw o  one h o u r functional screen ing  an d  tes tin g  periods.
2. I h ave b ee n  se lec ted  fo r p a rtic ip a tio n  because I h ave p assed  all o f  th e  screen ing  
p ro ced u res  fo r th is  s tu d y  th ro u g h  m y co m p le tio n  o f  a  w ritten  questionnaire .
3. it is n o t an tic ip a ted  th a t th is  study  w ill lead to  p hysica l o r em otional risk  to 
m yself. D uring  all func tiona l tests  a  ga it b e lt w ill be w orn  fo r guard in g  pu rposes. It is 
no t an tic ip a ted  th a t ex e rc ise  so reness w ill occur.
4. b en e fits  w ill include a  free hea lth  screen in g  and  func tiona l eva lua tion .
B enefits  m ay  a lso  in c lu d e  increased  flex ib ility , co o rd in a tio n , g race  o f  m o v em en t, and  
p ostu ral im p ro v em en ts .
5. th e  in fo rm atio n  1 p rov ide  w ill be k ep t stric tly  con fiden tia l and  the  da ta  w ill be 
coded  so th a t id en tifica tio n  o f  ind iv idual p a rtic ip an ts  w ill no t be possib le .
6. a  su m m ary  o f  the  resu lts w ill be m ad e  av a ilab le  to  m e upo n  m y request.
I ack n o w led g e  that:
"1 h av e  b een  g iv en  an o p p ortun ity  to  ask  q u estio n s regard ing  th is  research  study , 
and  th a t th ese  q u es tio n s  have been  answ ered  to  m y  satisfac tion ."
"In g iv in g  m y  consen t, I understand  th a t m y  partic ipa tion  in  th is study  is 
v o lu n tary  and  th a t I m ay  w ith d raw  at any tim e  d u rin g  th e  procedures."
"I hereby  au th o rize  the  in v estig a to r to  re lease  the in fo rm atio n  o b ta in ed  in  th is 
study  to  sc ien tific  lite ratu re . I understand  th a t I w ill no t be iden tified  by  m y nam e."
"I have read  th e  above in form ation  an d  I re lease  W yo m in g  S en io r C en ter and  the  
in vestiga to rs (S is te r M ario , C aro lyn  S aran tak is, S usan  F inney , B arbara  B row n, and 
Jo lene B en n ett) from  any  liab ility  in the u n lik e ly  ev en t physical in jury  to  m y se lf  shou ld  
occu r d u rin g  the research ."
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"I ack n o w led g e  that I have read and  understand  the  above in fo rm ation , and that I ag ree  to 
partic ipa te  in the study."
Partic ipan ts  S ig n a tu re  W itness
D ate D ate
II you have any q u estio n s  o r concerns p lease co n tac t C arolvn S aran tak is  at (616)  666- 
4397.
I am  in terested  in reee iv ine  a sum m arv o l 'th e  studv results.
APPENDIX C
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PH YSICA L SCREEN
N am e
I D #
A. R A N G E  O F  M O T IO N
Y es N o
A ctive sh o u ld er flex ion  to  90 degrees
B. B A L A N C E
Y es N o
Static stan d in g
(u n supported  stan d in g  for 30 sec)
D ynam ic S tand ing  
(u n supported  stand ing  w h ile  flex ing  
sh o u ld er to  90 d eg rees)
PLEASE NOTE
Copyrighted materials in this document have not 
been filmed at the request of the author. They are 
available for consultation, however, in the author's 
university library.
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APPENDIX J
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April 4, 1995 130
Harper & Row, Publishers, Inc.
10 East 53rd Street 
New York, NY 1 0022
Regarding: Permission to copy pages from the following book:
Reiaxercise.
Dear Permissions Department:
We are graduate Physical Therapy Students from Grand Valley 
State University working on our masters thesis and would like 
to incorporate Reiaxercise lessons into our research study.
We are seeking permission to copy lessons 1, 3, 4, 5, 6, and 
8 for inclusion in our thesis appendix.
Thank you.
Sincerely,
Barb Brown SPT, Sue Finney SPT, and Carolyn Sarantakis SPT
Please send correspondence to:
Sue Finney 
2737 Carla SW 
Grandville, MI 49418
(616) 534-3997
PERMISSION IS GRANTED FOR USE OF THIS MATERIAL 
FREE OF CHARGE. YOU ARE UMITED SOiaY TO THE 
USE OUTUNED IN YOUR lEITER. CREDTT TITLE. AUTHOR. 
COPYRIGHT DATE AND HARPERGOLUNS PUBUSHERS.
'  - —^  X? xZ 1 ,_____________^
HA^PERCOLUNS 
PERMISSIONS AND COPYRIGHT
APPENDIX K
ID # D a te
N am e
13;
DATA C O LLE C T IO N  FO R M : PRETEST 
SELF ASSESSMENT
1. Dartmouth COOP Measures o f  Functional Status__________
FUNCTIONAL TESTS
Dominant Hand: R L
Trial I Trial 2 Trial 3 Mean
1. FUNCTIONAL REACH R_
L
2. MODIFIED FR R
L
3. TIMED "UP AND GO" ________
ID# Date 133
N am e
DATA C O LLEC TIO N  FO R M : PO STTEST
SELF ASSESSMENT
1. Dartmouth COOP Measures o f  Functional Status__________
FUNCTIONAL TESTS
Dominant Hand: R L
Trial 1 Trial 2 Trial 3 Mean
1. FUNCTIONAL REACH R .
L .
2. MODIFIED FR R
L
3. TIMED "UP AND GO"
APPENDIX L
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1.1?
COOP MEASURES OF FUNCTIONAL STATUS
PHYSICAL FITNESS
During ths p u t four woeics»
What wss ÜW hardol pfayncal activity you 
could do for at least two nnautu?
SOCIAL ACTIVITIES
During the past four wnfca.»
H u  your pfayiical and araotioaal hoahh 
limited your social activitiu with family, 
fiiaads, ndghbora or groupa7
DAILY ACTIVITIES
Ihumg the past four weeks...
How much difficulty have you 
had doing your usual activitiu or 
tuka, both maide and otitaide 
tha houu becaiuM of your pfayncal 
and emotional health?
d^hstpeoe
■CaDyahaevyieed
enateineeiphB 1.
NMatil Bli 1 Neddlkalfystell 1
Heesy
•Jogbdeerptea
CfaefahasserM
■HdanHpaM i  1 - 2 « M r iii 2 AUfleMerdUflsdhr Î
IdedUi
•Waib&etpm
■CKyaleasyked
wiesdpmad
3 Mitdwiisi» ili 3 SawdifflcBlly 1
Ught
•Walbnadkaapees
■CsnyailitilMd
cekadipoaad I k 4 QehsaWl iil 4 UnkmeaUf !
VetyU#
-Walbikarpaae
-WisSidUet I ^ 5 BdnMr 1 ii S Coaidaotdo 1
FEELINGS
During the p u t four weeks.»
How ttaicfa have you been bothered by 
wwcrintiai problems such u  figeling atudous, 
depreaaed, nritable or downhearted and bfaie?
Met at el /3\
y
« M r
0
ModsiMr
0
Qaheahit
0
Bsaeauÿ /3\
w
OVERALL HEALTH
During the p u t four weeks...
How would you tale your health in geaeral?
— 9
VaqrOeed 0
deed 0
M r 9
Peer 9
PAIN
During the p u t four woek&-
How much bodily pain ha va you gantraUy
had?
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CHANGE IN HEALTH
How would you lata your ovcfall health 
now ocoifMrad to four wcafcs ago?
Hopak I
VkymMprin 1
U H p k i i
UodKakpak 1
Sew# pern 1
UKbkkkr It H
AlWetaMc I ♦
flbSflSBlU
f - —f  -
A M u m m 1 -
I te h k w e II -
SOCIAL SUPPORT
During the pait four uuito  ,
Wai Mnteono availablo to help you if you 
needed and wanted help? Forsxample ifyou 
•H i w ry  iw v a m  kaHtr «  kfea 
■001 Bofc m l  had ID May k  bed 
ftissssaa sa US: So 
-naadad hale «kb  daily rdiaiei 
aaaitadhalpj u ilk k e g e a ia a f  yowaatf
Te^ anciialraki
1 1 !
ÎÎÎÎ1
Ye^ MK m
Ya,iKtie
Î Î
No^BotdiQ Î
QUALITY OF LIFE
How have thing* been going for you during 
the pan four wed»?
waMhrtth.wa _
APPENDIX M
ID# D ate 138
N am e
DATA C O LLEC TIO N  FO R M : PR E TE ST
ACTIVE RANGE OF MOTION
1. TRUNK FLEXION
2. TRUNK EXTENSION
3. SHOULDER FLEXION R
4. HIP FLEXION
5. ANKLE DORSIFLEXION R
6. ANKLE PLANTARFLEXION R
ID# Date 139
N am e
DATA C O LLEC TIO N  FO RM : PO STTEST
ACTIVE RANGE OF MOTION
1. TRUNK FLEXION
2. TRUNK EXTENSION
3. SHOULDER FLEXION R
4. HIP FLEXION
5. ANKLE DORSIFLEXION R
6. ANKLE PLANTARFLEXION R
